In Fig. S1 we show the self-intermediate scattering function Fs(k, t) and the incoherent dynamic structure factor Ss(k, ω) of the TIP5P water model which differs significantly from the TIP4P/2005 model in terms of physical properties. The Widom line in this model is close to 250 K, which is also where the Boson peak in the model emerges.
SUPPLEMENTARY INFORMATION
In Fig. S1 we show the self-intermediate scattering function Fs(k, t) and the incoherent dynamic structure factor Ss (k, ω) of the TIP5P water model which differs significantly from the TIP4P/2005 model in terms of physical properties. The Widom line in this model is close to 250 K, which is also where the Boson peak in the model emerges.
In Fig. S2 we show the transverse and longitudinal current spectra CT (k, ω) and CL(k, ω) for TIP4P/2005 at T=210 K for small, intermediate, and large wave numbers.
In Fig. S3 we show a snapshot of an energy-minimized configuration taken from a simulation at T = 210 K. Molecules contributing the most to a given normal mode near the peak frequency of the Boson peak are highlighted. Specifically, we looked at the molecules whose displacement is larger than a certain percentage of the largest molecular displacement observed for the given normal mode. We find no significant localization indicating that the Boson peak corresponds to rather long-range collective motion in the system. Figure S4 shows movies of normal modes associated with the first two sharp peaks in (a) and (b) respectively, and the Boson peak in (c). (k, ω) develops two non-dispersive excitations -one at low frequency ω ≈ 50 cm −1 and a high-frequency excitation at about ω = 260 cm −1 for k > 0.5Å −1 and the propagating branch tends to saturate to this frequency at large wave numbers. Transverse current spectra C T (k, ω) for (d) small (e) intermediate, and (f) large wave numbers at T=210 K. For k < 0.5Å −1 , C T (k, ω) exhibits one dispersing excitation but for k > 0.5Å −1 two excitations are observed. DHO fits to the spectra for k > 0.5Å −1 are shown in solid lines. For k > 0.5Å −1 , longitudinal spectra are fit with three DHO excitations while the transverse spectra are fit with two DHO excitations. Note that for k > 0.5Å −1 , longitudinal spectra exhibit both low and high frequency excitations corresponding to transverse excitations. 
